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(54) NOVEL AMLODIPINE CAMSYLATE SALT AND PREPARATION THEREOF 
(57) Abstract: 

PURPOSE: Provided is a preparation method of 
novel amlodipine camsylate salt, represented by the 
formulaO), which is less toxic and pharmaceutical^ 
more stable than the existing amlodipine acid salts. 
The compound is used in a drug composition for the 
treatment of cardiovascular diseases. The product 
synthesized by the method has excellent physico- 
chemical properties in solubility, and stability while it 

is non-absorbent and has good tablet adherence. ■"~'==~ i _- 
CONSTITUTION: The synthetic method comprises 

the steps of: dissolving amlodipine alkali salt in methanol and cooling to 10degC; dissolving either (1S)- 
(+)-camphorsulfonic acid, (1R)-(-)-10 camphorsulfonic acid or (&piusmn;)-1 0-camphorsulfonic acid into 
methanol and adding to the above solution slowly; stirring the mixture for 2 hours at room temperature and 
filtering the produced solids; washing with methanol and drying to obtain white solids as the product. 
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t^e) 893-5 

3 71 JE^-g a] ^&?°§ ***#«>*^*oV3<|.JS. 1 46- 1203 
^7l£iL^l^^f.53i-ia}^202 
^l^^-LH 1 #543-136/2 



(54) *ltf# #3.c]« sg-aeflolH ^ D ^a2l 7fl2:^ 



5- *1tTO °J-S.cl^ 5g^EflolE (amlodipine camsylate) <g ?l =1% ^W'tH ft* 3 .2.3.. ^3.2.3. # 

£.clft-§- (lS)-( + )-10-«g£ <S£4} (champorsulphonic acid), (lR)-(-)-10-5g£ E^r (± )-10-^ 

i -a#*va}. «v-§-a]^ 4^ o>7g^, H^n] *«mj #b]*W3 ^^o] a^-y £*7> 

ft fl-SaflolS 71^21 ov^dft A>Jf7l-<g°]| =-^o] £o.ftAi ^flj-aj o.s. $3*H 4* Cft *15. 

-8- ^3 a^#a -8-§-*>7)| A>*« ^ 5^. 
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H,C0 2 C. 




.co,cH 2 cH, . assst! 



"DIE 

£ 1 



5il£ £ £^2] ^g^^olE eg o] X-Aj S^*! £4# 44\H SH*, 

£ 2^r 7l€-fi] Bil^sHolE <* ^ u^ujl ^oIji, 

£ 3£ -g- 1^2] £3.3 « ^5)HS <£2] aim *aHd* 7]#2] 2J33J& afl^Me 

— • — ; °J-S.c1^ ^^eflolS <g 

°1 71 31 =1 £°>2] % 4 7} if; 

£ ^-Br -ilfl-^- <&3.£\$. ^^eflolH (amlodipine camsylate) £ 3 a2] afla^oH 3-2.3, 0.3. # 

«M 22] <y-3.t}£-|- s^i] 33] (lS)-( + )-10-^S (champorsulphonic acid): ^^4- 42] (lR)-(-)- 

10-^5. -a^-LV 52] (± )-lO-fli ^-§-7-)^ Tfl^tb *«fl£, al*^ 9! 3*0 **M0 

■f-2] «-e]^aj 7^ 0 ] -a-¥-7^?i shh ]o) aj^^v <a- SC ]^ fl-a^ois «^2»] ^^km # 
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SWQ 2 



m±\ 3 



4 



S}«H 5 




#7] 22. 2.*]$^ 3-^]^-5-°fll-2-(2-oHicHl^^-Dlll)-4-C2-€SS2l] 1 d)-6-^« 

Icium-channel blocker)^ JZl^ ^ ^"r^al- 4H V 1^3) -fr-§-$ #^014. 



•frf *7l|*ji ^189167J:^ #3.4 «3 eM|«M o.s *l-§-7>¥^ ^voit!- «§Efl» 7l£4:a °J4. 



4430] Af-g-s]^ 34. -fr3 ^7l^Efl (free form)*! 5H -fi~§-44 4^#3 ^ 
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tfl*^ 7)195-67103: °fl*r o|sJ# s.^a\] WS\7] fltHfc 47)143 os S^lVtf <* oj (l) * 

«fl3E; (2) -H^ °J*d^: (3) (4) 34 4§^4 ufl 7 >*1 #<qaWaj 7 1£* *^<M*1 



44*1 -*7l €*t>^7>«f 4^fe ^Efl# Jlol7l nflf-ofl £^7fl *i*|-7l 4*114*1 7)lf-§-A.£ 

^^7^ 4*1143 *I12:«HM 0|1. «£i *|i*M7> -§-°)4*l &-g- «■ °H4 ^7llV 7l§^ <^££ °ViAl 
7lC^£ 47M 71^* °V#Al7]^ A>^7}«^- 434*1 71)^5)^ fl- ^^o]4. °J ^ 4^ H^^tt 

tt %°.3. #*1&4. HDj-a o}- S c]££ ^4 as f-EjSl-^ 7l§-g- *«M J^M 4*143-2.3. *]-8-7}fc£ 442} 



fltH, c)14^ 4*1^-2 ^95-7228^^ -g-3fl£# 7^1^£ -f^^ <L>3^-§- 
44^fe ^7V<g o.s SM. tf£i4|°lS <g (ola}- •sfl'iisjMs <g (besylate)'°14 4*o'4)°l *1W4<H &4. #7l 4 
stq^ afl^5|]oiE ^ tfse]**! <g°fl c^fi) ^-^^ 33.03. iraa^. tfs3*4 4*1143 
m% 4*1 3^4711 .o>=fe 2.^. ^ 3.0.3 o a v^^ #4. new, 47I 

*Wl°lS <&zq%3\ n}2,$%^*\ 4*1143 A3- «1-g-7>^$ -g-o|,g..g- tHWfe *>J?-7}S* ^4 

- A>oi 41-1 oj^ 44-§<y -S^-tH: 4-§-47l nJ5.«fl a 43^<H §-^17} *||7l£|<H #4. 



°H * I^Vi-fr ^7l £7fl31~§- «Bl*}7l ^4 14, H* -aStf (benzene sulfonic acid)°fl h1«H 

=-^ol ^ 535. (champhor sulfonic acid)* 4^°1 ^^ll^-^AS. *>-§-7>^-& «S 

^7l s-^* t^*}7l fl*W, -g- *"8*.1!«"'B€'ao| »1j2^ ^.o. ^$a>^ oi-g-afrfe fl-stqafl 

21 -tlflft «^Aj -L>^7V<g2l 7fla« 0 >^* ^l^-tVcf. 

t>4. - 

°] *>. * ^ * ^oMl «| *3 1 1> 4. 

* tffl* Si!^! -H*-tM «1§H "l^iaj =-^01 ^-o. fl£ aj^av^ 01^.4^ °^s.c]^2l a]^^ av«7^2] »| 
z^-t Xl^4. 

4 *«Ss) ^2*^* 
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1) ti-S.t|** -fr7l-8-nH -g-*M?lJ! h>-§-°J>-§. xjZj-Al^lfe 

* ^s^o)] 4« oj-s.d^ai ^HM-l-fr 2$ «y-s.cl« *q vflofl #.§. $7}«M ^la^uj. 

#71 aflsnj-tj-i- mss *Ml*i *^43, #n 121 «>-g-°» vfl tfatl«fii l*<m# air^j^s #?l«>7l ^ 
*H 3 ifl^l 60 4-§-*fe $°] 10 30 4-§-sfe ^ol *}%z>t}t\. 

13-711 221 fl£ <S£*J-fr SfrflM 32) (lS)-( + )-10-^a ^£#, 421 (lR)-(-)-10-*|5. 4 

*H 521 (± )-10-fla Aj-g-s}^- 5J01 Hft2]*>4 ^71 flS 4^*1^1^ oj-S-Cl^ofl cflsfl 0.1 

vfl^l 5.0 3* 1.0 m*l 1.3 "J* a>*« ^ S14. 

ft* 1 $ 22] uj^fc, o)]^, oliSi** oMSMSHol 4-§-* .*r S14. 

fl* 321 I^aJ #«. 7 ^2l ^ °. -10 50r -fr^^H^, H }£a]s}7j|fe. 0 ifl^l 25°C ^JE 

•gSW <>l^<HX|fe 3-§- f^os ^4, 



S**M 2 




3J-*H 3 




£Wq 4 
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SWQ 5 




o>\d *W 4*«W ^i* 44M)7fl sjfe 5-444 ^4*r?l fl*H rt* -St-tHI a l*H 

a^i -S^-fl* *d^*W 4-§-*r£4. °1* fl*H,.-& tt^r** Registry of Toxic Effets of Chemical Substa 

nces (RTECS) Data AS.<% 44\+ fl* -g£-i>4 3 5. -MS-tH ifltr #4} 3M4f- «lJ3l*H 3 14t *>7l & 1 



[2 11 





*<W2. 






**] 








LD 50 8 9 0 Ate/kg 


AIHAAP 23,95, 1962 ' 






LD L0 10 g/kg 


JPETAB84.358.1945 




<M it 


LD 50 7 5 mg/kg 


TXAPA921.315.1972 


US)-(+)-10-fl£<8S£ 




4f£ 


LD 50 2502 mg/kg 


PHARAT1. 150,1946 


(±)-10-4£«W 


a? 




LD 50 > 316 mg/kg 


EESADV6,149,1982 


#. LD 50 : 50% ,LD Lo : *4*§ 



S. H 44tf a>2f go], LDso #ofl cfl^ ^.o Jt > ^ tn^j. ^ cH©147> SH uj^fe ofBl-f i+ 7]& 

°fl 11* tf*4hfr *£<SM «l*fl o.S *1-§-5]^ -§-°l-&* #-fr*rfe #47^* ^*Hr 

>LH ©vy n 4*)lajE ^©1 sife ^#©1 ijv^-, £ 1^<HH *«-f ^* 4°J 
*r£4. 



1 ^ £ 2 t20, NMR i^S^ £^-g- fl-sM a ^°]3>©|c}. 

t>4. 



^^-°il^ a* A>**fe f^), i^^i], ^-s-^i, f-«n4, f-a; s| ■24^11 2^ Jf-^^ii- 4-g-*> 

©^ ^^°1» fltb afl ^1^1°1|^ sjjsfl, «3<|. -LMl. 43*11, ^#^1 f-°l °l^tl- a$ ^> 
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3.^ ti^l, tfl*«H. -fraj. ^1^711 f-o] «t)^s]^^| i$l A}-§-s]fe ££3^1 <?] a]^= 44^ ol<qofl 7 > 

*i *%*n. £**i a^i, it^aj f-oi ^^4. tii^ 3$ »i^o)i^ <a^^ ^.g. 

*3 « £«J4 £* o|«-i-e)|olS4 ^A} 7}^tV efli€Ua =-o} ^ o}4. 4^2] 7l 

3<a# (witepsol), 423.*, B€ (Tween) 61, #3H£*l|2j-« f-o] a}-§-s] ^ &4. 



444 ,o] ov sc ^ ^^eflole <g <^ i.o ~ 10.0 mg/kg°lJl, 4^34713.^ 5.0 - 8.6 mg/kg°H, 4^- 

°)4, £ ttl* sun ^44. 

< -a*H 1> ■y-S.t^^ ^^eflo)s <*<t| ails 

#34^ <$7] 12.25 g (0.03 mol)* ^13:* 50 mH -g-*fW ? ]ii lOTCS. ^4*13*4. (lS)-( + )-10-*g 

i 7.8 g (0.336 mol)* <Hfr* 19.5 mH **IW?1 Jf: #7] Q3.t\H ^V-g-^ofl a)a]«| ^71-4514. °1 

* ^£4H 2Al?> =-4 344 * ^3 ja^i- o^sKn, ^14* 25 m«3. 413431 l^s] £3144 

* 16.7 g (<r*: 86:8%)* <2&4. 

m.p: 198t ~ 202"C 

1 H-NMR(300MHz, DMSO-d s -)fi (ppm): 8.42(s, 1H), 7.82(br, 3H), 7.35-7. 13(m, 4H, ArH), 5.30(s, 1H), 
4.73-4. 55(d.d., 2H), 3.96(q, 2H), 3.65(m, 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m, 2H), 2.90-2. 35(d.d., 
2H), 2.70(m, 1H), 2.31(s, 3H), 2.28~2.21(m, 1H), 1.95~1.77(m, 3H), 1.27(m, 2H), 1.260, 3H), 1.05(s, 
3H), 0.74(s, 3H) 

< ^ a] ofl 2> ttSem fl-Sl8l|olS <§3 

$2.$%. "§71 12.25 g (0.03 mol)* ^4* 50 m«°)] -§-sflAl?Ui 4*«!j* 101C3. ^4^34. (lR)-(-)-10-^ 
5 ^£4 7.8 g (0.336 mol)* °114* 19.5 nH **lM?i 3- 47] 4*«>H a^s! ^7>4^4- ^7l AjAloj] 14 ^ 
•A* ^* 3.4%^ 15.4 g (4^*:' 80%)* ^5i4. 

m.p: 198"C - 204t: ----=-,_: 

1 H-NMR(300MHz, DMSO-d 6 )fi (ppm): 8.42(s, 1H), 7.82(br, 3H), 7.35~7.13(m, 4H, ArH), 5.30(s, 1H), 
4.73-4. 55(d.d., 2H), 3.96(q, 2H), 3.65(m, 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m, 2H), 2.90~2.35(d.d., 
2H), 2.70(m, 1H), 2.31(s, 3H), 2.28~2.21(m, 1H), 1.95~1.77(m, 3H), 1.27(m, 2H), 1.260, 3H), 1.05(s, 
3H), 0.74(s, 3H) 

< -^H 3> QS-QQ ^SHS <gs] 42l 

#3.^8. ^7} 12.25 g (0.03 mol)* "i]4* 50mH **flA]?l 3. 1>* 0 -^* lOrs. ^4a1^4.' (± )_i 0 -^5 £g 
ti- 7.8 g (0.336 mol)* °ll^* 19.5 mH -§-«fl^l?J ^ #7] *\*]Z] ^7>4S<4. -*7l 14 : ? 

^* =r*5*H «^ 33*1 £*I|JHH- 16 g (^*: 83.2%)* ^Si4 

m.p: 198TC - 204t 
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1 H-NMR(300MHz, DMSO-d 6 )6 (ppm): 8.42(s, 1H), 7.82(br, 3H), 7.35~ 7.13(m, 4H, ArH), 5.30(s, 1H), 
4.73~4.55(d.d., 2H), 3:96(q, 2H), 3.65(m, 2H), 3.50(s, 3H), 3.34(s, 2H), 3.08(m, 2H), 2.90 ~2.35(d.d., 
2H), 2.70(m, 1H), 2.31(s, 3H), 2.28- 2.21 (m, 1H), 1.95~1.77(m, 3H), 1.27(m, 2H), 1.26(t, 3H), 1.05(s, 
3H), 0.74(s, 3H) 

< 1> -§-*fl£ ^ 

°J43 £-2. pH 1 ifl^l 7.5°fH 1 wM °143 44=U, P H (7.4)°fl 534^ pH* -§-°J?* ^ 

44£- <§°1 44*144. °H 44 4*1 1 Ml*l 3°M 4 4^ ■y-sc)^ 5g^5)loiH o^j -g-^^sq- 
5.4*1 pH* 4*34^ 7]§sl 43-34 «H43l°lS "8 (rfltb^I^- 4*14^. ^195-722821)4 

4313-2.3., 4^4 tfl443H £7])4 4^°fl 44 443 44#-§- fHH^l a4s]£# -g-*lW ? J j?: # 7 j .g.oj».|. oil 
31 HS.4£^43lS 4<i}4°l 43.34 ^71 (free base)* 7|^o.S -g-*fl3 4* 434^ ^*o4$*-°4 ^ 14* 
47) 3. 2°fl 44^524. 



21 





£*fl£ (mg/ntf) 


£SM P H 




1.398 


6.2 


4^1$ ° D V ^* = (S) 


1.225 


6.0 


2 5] o^c]^ ^eflojE ( R ) 


1.250 


6.2 



n 14, 3. 2°H 444 44 4°1 4 4^3 43.3 ^ fl-a^ois 7 ]#4 4334 ^eHs. <gsj. aiaf m a 
4*1-21 pH^t Tis} al^tr 44 7}*14 4*fls.°fH4 as *<H4 444 Ji^^5ftfe^. °lal4 144 4334 
£fl°lm 4 (M.W = 641.18)4 4334 »1143l°lH 4 (M.W = 559.06) 4°14 444 4°H 7l4*H 4*fl£.7 r 
1°14 3-2.3 4444. 



< 4 Hi 2> 43*o 4H 

Sr«H 4^-§- jz^t *H, ajfl-*t||a| 4^4 434£ H 44*W D fl4 4.S-4 44, 4°-$ MM*! 4 444 4 
3*04 4*3 1-0-44. °H1 44 471 i * 2°H ^2:4 4334 fl4ia|?]H ^ *14 14°il 4 

€■ 43*34 434°1 7l^s] 4334 afl^eflois «4 HU4sa4. 

7313 o.s., 4i!4 443 44#4 554 4£ t(|7l (4 50% W4 *1 14, 2^, 3^ ^ 4^ 4°11 ^#334 
^7l atoll tfltt 4444 °-^l 3343zl433 434°3 4*o455l°-3. ^ 14* 4?1 a 3°tf 44^&3. 



fa 3] 



n 


a7| 


1^ 


2^ 


34 1 


4^ 




1 


0.992 


0.996 


0.993 


0.993 


13 °j£t^ fl^O)E ( S ) 


1 


1 


0.998 


1 


1 


^^li23^^« ^^Bflo}E ( R ) 


1 


1 


1 


1.002 


1 



n 14, S. 3°fl 444 44 1°1 4 43.^4 «3-a^l«>lS <3€- 4^ ^ofls. #flfl^4 SU 4^4711 ^7fl 
4 4« 45.^4 BD-a ell «>ls ^4 ^4 ^4e--1 4*flsi^ 14* M-oj^^ ^. ^-^s] 4s.t|^ g-asHs 
floi 4^4^ ^fl^si ^12:°11 SJ<4 71^4 45.^14 «H^sH°lH 4 £4 434 3* 44424. 



< *1^°11 3> 4« 
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4*11 *%=<>1 Jl31#Efl°iH <t&°] *^« lf-£ 7>^*«fl 3 443 £«fl<*|| rfl^. o]*}S/H 4£4 <=r 

**J# $HMfe.»l*£<a "Si- *s.fe 5J<>1 4V344. °H 44 ■& #3.4 £ fl-SaM" <$s\ «1* 
n^aUS. ^£ 443 "94 75% 37TCofl^ 24*12 2^**1 « 95% #tfi#JE *>Sl 30*C«fl-«i 

3*12^**1 2 7$°-d\] z^S] ^H-fi. ^*>o| ^SHSODl, =L 14* SV?j £ 4°fl 44M1S4. 



[S4l 



03 


i7l^§ (%) 


^£ 75%, 37tl«J*^£(%) 


95%, 30X23^ 




0.05 


0.05 


0.15 




0.05 


0.05 


0.15 


<g*H 2*1 fl4!*W£ (R) 


0.05 


0.05 


0.15 



3. 14, £ 4°fl 44>d- 44 ^-o] £ <&s.t\% fl-a^ois <§4 7i#aj flat^a m-asjMs <* £=. ^ 
*■£ *^*M «l*fr<8 SU* 4<?]434. 



< 4> Jg^Jfil *]2L Al^ 

^13.03., ^£ cj^3f ^*1^j1 *H95-7228£ °fl «IW?! 34 f-SJ*}*! 3*)1» 4*<H 3*H£*H 344 #4 
* °il4-§-* 4-g-sH * a <£-!- £#7113. *Mj*H t 3)434. 03 £ ^s.^. (plotting) t> 



13. 51 





34 JMM* tog) 










E 




AVG. 


S.D 


AVG. 


S.D 


AVG. 


S.D 


50 


32.9 


5.6 


33.0 


8.2 


1.00 


0.08 


100 


60.6 


2.5 


60.6 


9.1 


0.99 


0.11 


150 


102.7 


15.7 


101.1 


14.6 


0.99 


0.01 


220 


183.8 


1.1 


177.1 


2.1 


0,96 


0.01 


250 


235.1 


5.3 . 


234.8 


13.3 


1.00 


0.03 


300 


242.7 


2.6 


235.4 


1.4 


0.97 - 


0.02 



a 14, 2. 5<H1 444 44 *M £ 4^4£ «WHB ^ 7 ]so] £3.3 £ ^^eflo]E ^aj. ^ 

*4«iM- 44>3 ajsv^) ji^-j. 7 y$+ WMfttiHs. 3). 



#7)<n*\ iMft 44 14 €■ u e v ^s] xflsU-^i sjtf 43-44 4<tf4°l£ 4^14^ ^1^21 1 
^ ^7>fl o.a^ 441 4-§-*W 4S.cl^ m^iflolH <gog °Uaj ^o] ^ ?»a « 

^-4Mr 4-§-4^^£ 4ani^ >H)^5iioiE ^4 ^.<ytv #e)442j ?1§^ *^Aiyi«s +J*j- ««^| ala-g- 4 
43 a^#£.-*l -S"§-47fl 4-§-€ * 5J4. 

(57) ^^al^^ 
1. 
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^7} is] ^S-t ^^eflo]H eg. 



1 




2. 
2 




HjCOjC^A^COjCHjCHj 



3. 

*B 2*j-«=H &<>H, sgi ^^a>o] s>7l 3*-*M 32] (lS)-( + )-10-^i s>7l $«H] 42] UR)-(-)-10-5g 

3. <S£*I « *}?] S}-*M 52] (± )-10-^S £€4*0.3. tM)« ^-°-3.^-lH 3* *Hf- ^H}^. 

3 



HOjS^ 0 



4 



so 3 H 
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afrflM 5 

3^8-4. 
St 1 * 5. 

^ fl<>H. <&s.t\#<n tflsfl o.i 5.0 ^ 4-§-3fe 0.3. sfe alatfifl. 

St 1 * 6. 

*ll 2*J-°11 Si«H^, av-g-o] -io 5CC ££<€3°IH -rf^fe 3* ^-2-3. Sfe ^a*^. 
St 1 * 7. 

3^*8. 
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5=£ 



1 

•£-£5L(cps> 

i I S I I I 8 
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